This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 5 : 

A61M 25/00, 25/01 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 93/13820 

22 July 1993 (22.07.93) 



(21) International Application Number: PCT/GB93/00030 

(22) International Filing Date: 8 January 1993 (08.01.93) 



(30) Priority data: 

9200496.9 



10 January 1992(10.01.92) GB 



(71)(72) Applicant and Inventor: BROWN, Stephen [GB/GB]; 
20 Woodfield Road, Cheadle Hulme, Stockport, Chesh- 
ire SK8 7JS (GB). 

(74) Agents: McNEIGHT, David, Leslie et al.; McNeight & 
Lawrence, Regent House, Heaton Lane, Stockport, 
Cheshire SK4 IBS (GB). 



(81) Designated States: AT, AU, BB, BG, BR, CA, CH, DE, 
DK, ES, FI, GB, HU, JP, KP, KR, LK, LU, MG, MN, 
MW, NL, NO, PL, RO, RU, SD, SE, US, European pa- 
tent (AT, BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, 
CI, CM, GA, GN, ML, MR, SN, TD, TG). 



Published 

With international search report. 



(54) Title: CATHETER INTRODUCTION AND HOLDING SYSTEM 




(57) Abstract 

There is disclosed a catheter system comprising a flexible tubular probe (11) adapted for introduction to a vessel via an out- 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


AU 


Australia 


BB 


Barbados 


BE 


Belgium 


BF 


Burkina Faso 


BC 


Bulgaria 


BJ 


Benin 


BR 


Brazil 


CA 


Canada 


CF 


Central African Republic 


CC 


Congo 


CH 


Switzerland 


CI 


C6le J M voire 


CM 


Cameroon 


CS 


Czechoslovakia 


cz 


Czech Republic 


D£ 


Germany 


DK 


Denmark 


ES 


Spain 


Fl 


Ktu land 



FR France 

CA Gabon 

CB United Kingdom 

CN Guinea 

GR Greece 

HU Hungary 

IE Ireland 

IT Italy 

JP Japan 

KP Democratic People a Republic 

of Korea 

KR Republic of Korea 

K2 Kazakhstan 

t.l Liechtenstein 

LK Sri lanLa 

l.U 1-wxcmbourg 

MC Monaco 

MC Madagascar 

Ml. Mali 

MN Mongolia 



MR 


Mauritania 


MW 


Malawi 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 


Rumania 


RU 


Russian Federation 


SO 


Sudan 


SE 


Sweden 


SK 


Slovak Republic 


SN 


Senegal 


SU 


Soviet Union 


TD 


Chad 


TC 


Togo 


UA 


Ukraine 


US 


United Slater of America 


VN 


Viet Nam 



BNSDOCID <WO 9313820A1J_> 



WO 93/13820 



PCI7GB93/00030 



- 1 - 



CATHETER INTRODUCTION AND HOLDING SYSTEM. 

This invention relates to catheter systems. 

For urodynamic measurements it is necessary to 
insert a probe tube through the urethra into the 
bladder. Such a probe tube is, however, easily 
inadvertently expelled. 

The present invention provides a catheter system 
which militates against inadvertent expulsion while 
enabling the probe to be removed easily when required. 

The invention comprises a catheter system 
comprising a flexible tubular probe adapted for 
introduction to a vessel via an outlet therefrom, 
characterised by having an insertion end which, after 
insertion into the vessel, is formed into a loop whereby 
to retain the probe against expulsion from the outlet. 

The system may comprise rigid fill means adapted 
to hold the insertion end of the probe in straightened 
out condition during insertion. The said rigid fill 
means may comprise a tube with an insertion end opening 
and a stillette in the tube holding the insertion end of 
the probe to the opening, the stillette being retractable 
from the opening, whereby to release the insertion end 
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of the probe. The stillette may pass into the probe 
through an aperture in the wall of the probe at the 
insertion end thereof and extend then further towards 
the end of the probe to hold said end within the tube 
for insertion into the vessel * 

The insertion end of the probe may be normally 
formed in a loop which is elastically straightened out 
for insertion. However, the insertion end of the probe 
may be normally straight but deformed into a loop after 
insertion into the vessel. The insertion end of the 
probe may be deformed by a pull thread extending through 
the probe up to the insertion end thereof. The pull 
thread at the insertion end may pass out through the 
wall of the probe and be attached to the probe nearer 
the end thereof. 

Embodiments of catheter systems according to the 
invention will now be described with reference to the 
accompanying drawings, in which :- 

Figure 1 is a view of the separate components 
of a first system; 

Figure 2 is a view of the components assembled 
for insertion; 



O 93/13820 



PCI7GB93/00030 



- 3 - 

Figure 3 is an enlarged view of the insertion 
end of the assembly of Figure 2; 

Figure 4 is a view of a probe of a second 
system; 

Figure 5 is a view of the second system 
assembled for insertion; 

Figure 6 is a view of the probe in place after 
insertion; 

Figures 7, 8 and 9 are views illustrating a 
modified arrangement; 



and 



Figure 10 is a view of a further modified 
arrangement . 



The drawings illustrate catheter systems 
comprising a flexible tubular probe 11 adapted for 
introduction to a vessel, such as the bladder of a 
patient undergoing urodynamical investigation, via an 
outlet from the vessel (the urethra of such a patient). 
The probe 11 has an insertion end 12 which, after 
insertion into the vessel, is formed in a loop, as seen 
in Figures 1 and 6, Figure 1 being, of course, of the 
components of the system before assembly for insertion. 
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The loop 12 is formed, after insertion , in the 
vessel at the opening in the vessel into the outlet 
thereof and retains the probe against expulsion from the 
outlet which otherwise happens unintentionally, for 
example, when a patient urinates. 

In the system illustrated in Figures 1 to 3, the 
insertion end of the probe 11 falls naturally into the 
loop configuration shown in Figure 1 and must be 
straightened out elastically for insertion. This is 
done using the rigid tube fill means 13 which holds the 
insertion end of the probe 11 in straightened out 
condition with the aid of stillette 14, 

The tube 13 has an opening 15 at its insertion 
end and the stillette 14 which extends inside the tube 
13 is inserted into the probe 11 through an aperture 11a 
in the wall thereof, as shown in more detail in Figure 
3, and passed through and out of the insertion end of 
the probe 11 and lodged in the insertion end of the tube 
13, which is closed off. This flattens out the natural 
loop 12 and holds the insertion end of the tube 13 so 
that the ass emb ly can be introduced into the ves s e 1 
through the outlet thereof. 

Once the insertion end is in the vessel , the 
stillette 14 is retracted from the insertion end so as 
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to release the probe 11 which then elastically restores 
its endwise loop configuration. The fill tube 13 can 
then be withdrawn from the outlet. 

The production of a natural loop at the 
insertion end of the probe 11 may require the use of 
relatively expensive plastics materials. 

The embodiment of Figures 3 to 6 avoids the 
production of a natural loop by using a modified probe 
arrangement. Here, the probe 31 is simply a straight 
(though of course flexible) piece of plastics tube which 
is mechanically deformed into a loop at the insertion 
end 32 after insertion by a pull thread 33 which extends 
through the probe 31 up to the insertion end 32 thereof, 
there passing out of the probe 31 through the wall of 
the probe and being attached to the probe nearer the end 
thereof, as, in this instance, by passing back into the 
probe and doubling back through the probe to a pull ring 
34 at the distal end. 

The insertion procedure is like that used for 
the embodiment of Figures 1 to 3 with the additional 
step of pulling on the ring 34 after releasing the 
insertion end 32 of the probe 31 from the fill tube 13 
and before recovering the latter. For convenience, the 
probe 31 and tube 13 can be clipped together for 
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insertion, the clip 35 being released prior to 
recovering of the tube 13. 

A connection tube 36 for connecting the probe 31 
to test apparatus traps the pull thread 33 to hold the 
loop against straightening. it is only necessary to 
release the pull thread 33 by disconnecting the tube 36 
to allow the loop to straighten out permitting 
intentional removal fo the probe 31. 

The pull thread 33 should, of course, be able to 

operate in the probe without jamming, and the dimensions 

and materials used in manufacture will be selected 
appropriately . 

Figures 7, 8 and 9 illustrate a method of 
reinforcing the insertion end 12 of the probe 11 against 
kinking which, in the case of a really fine gauge 
flexible probe, could kink the probe at its tip into the 
neck of the bladder (as shown in Figure 8), occluding 
it. The end 12 is reinforced with an insert 71 around 
which the pull thread is tied and which is then -glued to 
the lumen of the probe 11. 

Figure 7 also illustrates how the pull thread 33 
exits the probe 11 near its tip and re-enters it a 
little further on, which arrangement facilitates loop 
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formation. Also shown are additional apertures 72 in 

the probe 11 where it forms the loop 12 - these 

apertures 72 guarantee that pressure in the probe is in 

fact bladder pressure, not the pressure at some point 
within the urethra. 

Figure 10 illustrates the pull thread 33 exiting 
the probe 11 near the distal end thereof the exit 
aperture 81 being covered by a watertight sleeve 82 - 
this avoids leakage and loss of measurement pressure due 
to the presence of the pull thread 33 in an attachment 
for the connection tube 36. 

For a urodynamic catheter system, the probe is 
desirably some 40 cm in length, the fill tube 13 being 
for example about 38 cm long for convenience. The fill 
tube 13 may have an outside diameter of about 3 mm. 
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CLAIMS 

1. A catheter system comprising a flexible tubular 

probe adapted for introduction to a vessel via an outlet 
therefrom, characterised by having an insertion end 
which, after insertion into the vessel, is formed into a 
loop whereby to retain the probe against expulsion from 
the outlet. 



2. A system according to claim 1, characterised by 

comprising rigid fill means adapted to hold the insertion 
end of the probe in straightened out condition during 
insertion. 



3. A system according to claim 2, characterised in 

that said rigid fill means comprise a tube with an 
insertion end opening and a stillette in the tube 
holding the insertion end of the probe to the opening, 
the stillette being retractable from the opening whereby 
to release the insertion end of the probe. 



4. 



A system according to claim 3, characterised in 
that the stillette passes into the probe through an 
aperture in the wall of the probe at the insertion end 
thereof and extends then further towards the ends of the 
probe to hold said end within the tube for insertion 
into the vessel. 
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5. A system according to any one of claims 1 to 4, 
characterised in that the insertion end of the probe is 
normally formed in a loop which is elastically straight- 
ened for insertion. 

6. A system according to any one of claims 1 to 4 , 
characterised in that the insertion end of the probe is 
normally straight but is deformed into a loop after 
insertion into the vessel. 

7. A system according to claim 6, characterised in 
that the insertion end of the probe is deformed by a 
pull thread extending through the probe up to the 
insertion end thereof. 

8. A system according to claim 7, characterised in 
that the pull thread at the insertion end passes out 
through the wall of the probe and is attached to the 
probe nearer the end thereof . 
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